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(57)Abstract: 

PROBLEM TO BE SOLVED: To manufacture a dull 
finished stainless steel sheet excellent in antidazzle 
characteristic and uniformity of color tone by rolling a 
stainless sheet using work rolls on which random pattern 
without directivity is applied and only the surfaces of 
projecting parts of the pattern is dull worked. 
SOLUTION: First, the random pattern without dirctivity is 
formed on the surface of the work rolls by photoetching 
method. Next, the surface is roughened by applying dull 
working only to the projecting part 2 of the random 
pattern of the work roll, for example, by electric 
discharge machining. And, its mean surfaceroughness is 
ranged in 2-15|im and the depth of the recessed part 1 
of the pattern provided on the surface by an etching 

method is ranged in 20-200^m. Because the ruggedness by etching is imparted to the 
dullfinished stainless steel sheet which is manufactured using such work rolls, antidazzle 
characteristic is greatly improved and, because the ruggedness by etching are enough deep, 
the change in the projecting and recessing shape and the change in the color tone which are 
transferred on the surface of sheet are small even when roll wear progresses to some extent. 
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ABSTRACT: 

PROBLEM TO BE SOLVED: To manufacture a dull finished stainless steel sheet 
excellent in antidazzle characteristic and uniformity of color tone by rolling 
a stainless sheet using work rolls on which random pattern without directivity 
is applied and only the surfaces of projecting parts of the pattern Is dull 
worked. 

SOLUTION: First, the random pattern without dirctivity is formed on the 
surface of the work rolls by photoetching method. Next, the surface is 
roughened by applying dull working only to the projecting part 2 of the random 
pattern of the work roll, for example, by electric discharge machining. And, 
its mean surfaceroughness is ranged in 2-15μm and the depth of the recessed 
part 1 of the pattern provided on the surface by an etching method is ranged In 
20-200μm. Because the ruggedness by etching is imparted to the dullfinished 
stainless steel sheet which is manufactured using such work rolls, antidazzle 
characteristic is greatly improved and, because the ruggedness by etching are 
enough deep, the change in the projecting and recessing shape and the change in 
the color tone which are transferred on the surface of sheet are small even 
when roll wear progresses to some extent. 
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* NOTICES * 

JFO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely, 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 
[Claim(s)] 

[Claim 1] The manufacture approach of the dull finishing stainless steel plate characterized by rolling 
out a stainless steel plate using the work roll with which a random pattern that there is no directivity is 
given to a front face by the etching method, and dull processing only of the heights front face of this 
pattern is moreover carried out. 

[Claim 2] The manufacture approach according to claim 1 which dull processing of the front face of a 
work roll is carried out by electric spark forming, is in the range whose surface average-of-roughness- 
height Ra of the part is 2-15 micrometers, and is in the range whose depth of the crevice of a pattern that 
it was given to the front face by the etching method is 20-200 micrometers. 
[Claim 3] The manufacture approach of the dull finishing stainless steel plate characterized by 
combining rolling by the work roll (II) which gave a random pattern that there was no directivity by 
rolling and etching by the work roll (I) which has the front face which performed dull processing to the 
front face. 

[Claim 4] The manufacture approach according to claim 3 which is in the range whose surface average- 
of-roughness-height Ra of a work roll (I) is 2-15 micrometers, and is in the range whose depth of the 
crevice of a pattern that it was given on the surface of the work roll (II) is 20-200 micrometers. 
[Claim 5] The manufacture approach according to claim 3 by which dull processing only of the heights 
front face of a pattern that it was given on the surface of the work roll (n) is carried out. 
[Claim 6] The manufacture approach according to claim 5 which is been in the range whose surface 
average-of-roughness-height Ra of a work roll (I) is 2-15 micrometers, and is in the range whose depth 
of the crevice of a pattern that it was given on the surface of the work roll (11) is 20-200 micrometers, 
and dull processing of heights is made by electric spark forming, and is in the range whose surface 
average-of-roughness-height Ra of the heights is 2-15 micrometers. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. * * * * shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention is mainly used for inner sheathing of a building, and relates to the 
manufacture approach of a dull finishing stainless steel plate of excelling especially in anti-dazzle 
property and color tone homogeneity. 
[0002] 

[Description of the Prior Art] Recently, a stainless steel plate came to be used abundantly as inside-and- 
outside wearing building materials of a building. The reason is because the corrosion resistance which 
stainless steel has, and the property of beautiful have been efficiently employed also in the building- 
materials application. However, when used for a sheathing material, it often becomes a problem in 
beautiful [ of the natural complexion of a stainless steel plate ], therefore the viewpoint of anti-dazzle 
property. As one of the approaches of satisfying this anti-dazzle property, use of a dull finishing 
stainless steel plate is effective. A dull finishing stainless steel plate is the manufacture approach with 
common rolling out using the work roll in which crepe processing (dull processing) was carried out by 
shot-blasting processing and the electron discharge method as indicated by JP,4-46612,A. 
[0003] There were the following troubles in the dull finishing stainless steel plate manufactured by the 
approach mentioned above. 

(1) Under direct rays, anti-dazzle property cannot necessarily say that it is enough. 

(2) Since the granularity of a work roll dull processing side falls with the increment in rolling distance 
for wear, the granularity on the front face of a stainless steel plate also changes to the finer one and a 
surface color tone also changes according to the change, color tone homogeneity is inadequate. 
[0004] 

[Problem(s) to be Solved by the Invention] The purpose of this invention is offering the manufacture 
approach of a dull finishing stainless steel plate excellent in anti-dazzle property and color tone 
homogeneity. 
[0005] 

[Means for Solving the Problem] A random pattern that 1st there is no directivitv is given to a front face 
by the etching method, and, moreover, the above-mentioned purpose and above-mentioned advantage of 
this invention are attained by the manufacture approach of the dull finishing stainless steel plate 
characterized by rolling out a stainless steel plate using the work roll with which dull processing only of 
the heights front face of this pattern is carried out. This invention is called the 1st invention below. 
[0006] Furthermore, it was shown clearly by this invention persons that it was attained also by the 
manufacture approach of the dull finishing stainless steel plate characterized by the purpose and 
advantage of this invention combining rolling by the work roll (II) which gave a random pattern that 
there was no directivity by rolling and etching by the work roll (I) which has the front face which 
performed dull processing to the 2nd to the fi-ont face. This manufacture approach is called the 2nd 
invention. 

[0007] Hereafter, although this invention is explained in full detail, thereby, other purposes, advantages, 
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and effectiveness of this invention will become clear. 

[0008] First, the 1st invention is explained. In order to form in a work roll front face a random pattern 
(only henceforth a "random pattern") that there is no directivity, by the etching method, it can carry out 
by the well-known approach in itself. For example, a random pattern can be formed by the photo etching 
method. 

[0009] When a closed curve is drawn on each heights so that one heights may be included, the 
magnitude of a random pattern has ten to 100 desirable times, and its 20 to 80 times are more more 
desirable than the value of surface average-of-roughness-height Ra by electric spark forming given to 
the heights which the average diameter of the considerable circle which has the area which this closed 
curve makes mentions later by which dull processing was carried out. 

[0010] Moreover, even if rolling distance increases, the depth of the crevice of the viewpoint which, if 
possible, holds the color tone of a dull finishing stainless steel plate to homogeneity to a random pattern 
has desirable 20-200 micrometers, and its 50-150 micrometers are more desirable. Here, the depth of the 
crevice of a random pattern is a value which is defined as a difference of the granularity center hne of 
heights, and the granularity center line of a crevice, and is measured with a depth gage or a surface 
roughness meter. 

[00 11] In the 1st invention, dull processing is performed only to the heights of a random pattern by the 
electron discharge method, and the front face is made coarse. As for the surface average-of-roughness- 
height Ra, it is desirable that it is 2 micrometers or more from a viewpoint which gives the outstanding 
anti-dazzle property. However, the effectiveness is saturated even if Ra exceeds 15 micrometers. The 
dull effectiveness by electric spark forming is well-known in itself, and it is easy for this contractor to 
give average-of-roughness-height Ra like the above to the heights of a random pattern. 
[0012] The cross section of the dull finishing stainless steel plate manufactured by the work roll and the 
1st invention which are used by the 1st invention is shown in dra wing 1 . Drawin g 1 shows signs that the 
heights 2 by which dull processing of the random pattern of a work roll is carried out are imprinted as a 
crevice 4 on the front face of a stainless steel plate, and the crevice 1 of a work roll is imprinted as 
heights 3 of a stainless steel plate. 

[0013] Next, the 2nd invention is explained. The usual dull processing is performed to the front face of 
the work roll (I) used by the 2nd invention. As for average-of-roughness-height Ra of the front face, it is 
desirable that it is 2 micrometers or more from a viewpoint which gives sufficient anti-dazzle property 
for a stainless steel plate. However, the effectiveness is saturated even if it exceeds 15 micrometers. As 
mentioned above, in order to carry out dull processing on the surface of a work roll (I), it can carry out 
in itself by the well-known approach, for example, the shot-blasting processing method, and electric 
spark forming. 

[0014] A random pattern (random pattern) that the front face of a work roll (H) does not have directivity 
by etching is given. Even if rolling distance increases, as for the depth of the crevice of a random 
pattern, it is desirable that it is 20-200 micrometers from a viewpoint which, if possible, maintains the 
color tone of a stainless steel plate at homogeneity. Here, the depth of the crevice of a random pattern is 
defined and measured as the 1st invention already described. 

[0015] When a closed curve is drawn on each heights so that one heights may be included, the 
magnitude of the random pattern on a work roll (II) front face has ten to 100 desirable times, and its 20 
to 80 times are more more desirable than the value of surface average-of-roughness-height Ra by which 
dull processing of the work roll (I) was carried out for the average diameter of the considerable circle 
which has the area which this closed curve makes. 

[0016] In the desirable mode of the 2nd invention, dull processing only of the heights of a random 
pattern that it is given on the surface of the work roll (H) is carried out by electric spark forming. As for 
surface average-of-roughness-height Ra of the heights by which dull processing was carried out, it is 
desirable that it is 2-15 micrometers. Thus, carrying out dull processing only about the heights of a 
random pattern is based on the following reasons. That is, the etching heights front face has turned into 
the front face before etching, i.e., the smooth finished surface by the grinding stone, and the base of the 
steel plate crevice pressed down by these work roll heights at the time of rolling turns into a smooth 
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side. On the other hand, by making these work roll heights into the dull processing side, when a steel 
plate crevice base also serves as dull processing, it is for anti-dazzle property to improve further. 
[0017] Although rolling of an one pass may usually be used for rolling by the work roll (I), it may roll 
out two or more pass, 2 [ for example, ], - 3 pass in order to make a stainless steel plate front face a 
clearer dull finishing side. On the other hand, rolling by the work roll (II) is the purpose which avoids 
that a random pattern laps with a stainless steel plate front face, and its rolling of only an one pass is 
desirable. 

[0018] Whichever the sequence of rolling by the work roll (I) and rolling by the work roll (II) is 
arbitrary and it performs previously, the purpose of this invention is attained. 

[0019] Drawing 2 and drawing 3 show the mimetic diagram of the front face of the stainless steel plate 
rolled out using surface mimetic diagrams and these work rolls of a work roll (I) and a work roll (II). 
Drawing 3 shows the mode at the time of carrying out dull processing of the heights of the random 
pattern of a work roll (11). 

[0020] Drawing 2 (a) shows signs that the front face of the work roll (I) by which dull processing was 
carried out is imprinted on the surface of a stainless steel plate. When drawing 2 (b) rolls out the 
stainless steel plate which the front face of a work roll (I) was imprinted and was split-face-ized with a 
work roll (II), the stainless steel plate surface part 4 corresponding to the heights 2 of the random pattern 
of a work roll (II) becomes flat, and shows the situation [ that the stainless steel plate surface part 3 
corresponding to the crevice 1 of this random pattern is split-face-ized ]. 

[0021] As well as drawing 2 (a), the front face of a work roll (I) is imprinted by the stainless steel plate 
front face, and drawing 3 (a) shows signs that it split-face-izes. Since the heights 2 of the random pattern 
of a work roll (II) are split-face-ized, drawing 3 (b) shows signs that the corresponding stainless steel 
plate surface part 4 is also split-face-ized. Of course, the stainless steel plate front face 4 corresponding 
to the work roll crevice 1 is split-face-ized with a work roll (I). 

[0022] the 1st invention and the 2nd invention ~ rolling according [ any case ] to this invention 
approach ~ the front face among cold rolling processes — although carried out after the roUing 
termination by the smooth work roll, annealing and an acid-washing process may be performed after this 
rolling termination, and rolling by this invention approach may be performed after that 
[0023] 

[Example] Hereafter, although this invention is concretely explained with an example, this invention is 
not limited to this. In the following examples, measurement of the surface physical properties of a 
stainless steel plate was performed according to the following approaches. 
[0024] (1) Glossiness (60 degrees) 

JIS B According to 8741, the glossiness of 60 degrees of incident angles and 60 degrees of light- 
receiving angles was measured. 

(2) Ring lighting was irradiated from the direction perpendicular to a brightness test piece side, and the 
intensity of light in 70 degrees of light-receiving angles was measured. 

(3) Surface average-of-roughness-height RaJIS B Center line average-of-roughness-height Ra set to 
0601 was measured using the sensing-pin type surface roughness meter. 

[0025] It was made from 3.6mm of a majority of SUS304 hot-rolling coil board thickness which 
performed example 1 annealing and acid washing, and cold-rolled with the Sendzimir mill to 1.05mm of 
board thickness with the smooth work roll. It rolled out to 1.0mm of board thickness with the work roll 
for dull finishing succeedingly created combining etching and an electron discharge method. In addition, 
the depth of the crevice of the random pattern of the work roll for dull finishing was in the range of 80- 
100 micrometers, and average surface roughness Ra of the front face of the heights of this random 
pattern was 5 micrometers. After rolling was used as the product coil through annealing and the acid- 
washing process usually carried out, from the product coil, extracted the stainless steel plate sample and 
investigated anti-dazzle property and a color tone. The result was shown in Table 1 . 
[0026] The example 1 was repeated except using the work roll (surface average roughness 
Ra:5micrometer) which performed only dull processing by the conventional **** processing instead of 
the work roll for dull finishing used in example of comparison 1 example 1. The result was shown in 
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Table 1. 

[0027] It was made from 3.6mm of a majority of SUS304 hot-rolling coil board thickness which 
performed example 2 atmealing and acid washing, and cold-rolled with the ZEMIJIMIA rolling mill to 
1 .10mm of board thickness with the smooth work roll. Next, using the work roll (I) which carried out 
dull processing of the front face, and (surface average roughness Ra:5micrometer), finishing, the work 
roll (II) which attached the random pattern to the front face by etching processing further, and (depth: 80- 
lOOmicrometer of the crevice of a random pattern) were used for L05mm of board thickness with one- 
pass rolling, and 1.0mm of board thickness was made with one-pass rolling. After rolling performed the 
same actuation as an example 1, and measured the surface physical properties of a stainless steel plate. 
The result was shown in Table 1 . 

[0028] In example 3 example 2, the example 2 was repeated except using what carried out dull 
processing of the heights of a random pattern by electric spark forming as a work roll (H) (the depth of 
the crevice of a random pattern: 80-100 micrometers, surface average-of-roughness-height 
Ra:4micrometer of the above-mentioned heights). The result was shown in Table 1 
[0029] 

[Table 1] . 
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[0030] The following things come to a conclusion from the above result. 

(1) Glossiness expresses the specular reflection intensity of light, and it is excellent in anti-dazzle 
property, so that this value is small, compared with the former, it is markedly alike, glossiness is 
reduced, and this invention method is excellent in anti-dazzle property. 

(2) By showing the strength of the scattered light, brightness corresponds to a whitish color tone and 
such a blackish color tone that it is small, so that brightness is large, therefore, according to this 
invention method, it turns out that the brightness change to the increment in rolling distance is alike 
compared with a conventional method, and small, i.e., the homogeneity of a color tone is maintained 
[0031] 

[Effect of the Invention] Since the irregularity by etching is fully deep, although anti-dazzle property of 
the dull finishing stainless steel plate manufactured by the approach of this invention improves 
remarkably since the irregularity by etching is given to the conventional dull finishing side (the specular 
/reflection intensity of light decreases), and roll wear progresses somewhat, change of the shape of 
toothing imprinted by the plate surface is small, and the color tone change by rolling distance increase is 
also small. Therefore, application to the building materials of a stainless steel plate is greatly promoted. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
dcunages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is drawing showing typically the surface state of the stainless steel plate with which the 
surface state and this front face of a work roll which are used by this invention were imprinted. 
[Drawing 2] It is drawing showing typically the surface state of the stainless steel plate with which the 
surface state and this front face of a work roll which are used by this invention were imprinted. 
Prawing 3] It is drawing showing typically the surface state of the stainless steel plate with which the 
surface state and this front face of a work roll which are used by this invention were imprinted. 
[Description of Notations] 

1 Crevice of Random Pattern on Front Face of Work Roll 

2 Heights of Random Pattern on Front Face of Work Roll 

3 Stainless Steel Plate Surface Part corresponding to Crevice of Random Pattern on Front Face of Work 
Roll 

4 Stainless Steel Plate Surface Part corresponding to Heights of Random Pattern on Front Face of Work 
Roll 
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10 [ 0 0 2 0 ] 112 ( a ) ti. :/;PjDX$n;tV-^'a- 

;K I ) <^mmt^xTyuxmm<mmiz^'9$tL:^m 

i^f^L-TV^I., 112 (b ) {i. '7-^'n-;l' (I) (0 

mm*m'^^ixm.mit^tLrzxr-yi^xmmi:'7~i:^rt 

-)V (II) T'£b®-tl.::i:t^J:t9 7-^'n-/l. (II) to 

5 yrA«ai0i!iaJ2 t:jtiE-r^;^f-y k^iiig^iiDgf 

:Ji-4 tm^^zts: 0 . ^5 y :/A:^«c7)i!fl3E 1 \znmth 
x^yvxmmMU'jt3\t. wmc^ixtzt.t.<rm- 

[00 2 1 ] 113 (a) {J. 112 (a) t|SIt<, 7- 

20 i^D-^i^ ( I ) (Ti^mifix'fyvxmmm^zm^'^ 

tl. Wb-r^ft^^S^LTV^I,. (13 (b) (i. V- 
^'D-;KII) <^5y^A;l«<r)CiSl523&?fiffi'fL§^r.T 

v^i>cr)t\ nmhx^y\yxmwMm^%A\,wmc 

iaa5i{;:*tjC-ri);^Ty^:^i!^«ffl4jj, v-'pu- 

x^\Y.^tvrztt.xh^ , 

[ 0 0 2 2 ] m 1 (O^B^fc it/m 2 tO^HJV ^-f tL<7);^^ 
[0023] 

[lys^j] WT. mm^^^->ximm:^mi^zwm 

^o^Jfe^JtijV^T, x^yvxmjn-m?^'&<m'mi 

[00 24] (l)3tiR)K(6 0- ) 
JIS B 8 74 1C1M».\ Alt:ft6 0" , Sifeft6 
0- 03ejRSi^)j|gL/S. 
40 {2)im. 

'^"^Mzmfj^-nis^i I) uy^B^B^^EBML-. s^tft 

7 0" (::fc(t&3Ki7)3^§^a£U^. 
(3) SH^%ffl$Ra 

JIS B 06 0 1 t?gi6l.tf"i:^li¥:^SRa^(i4 
C002 5]||ife«l 

M^fc j;l/=m$-feLAv:«J¥3 . 6 mmcOS U S 3 0 4 

n.\ . 0 5mmtX-^y=JiTiMzX Df^r^ffiiL 
50 ^l^gg^^-Cx^y^y^^tJiimanXSrffi^-frT^^^L 



(4) 



!^^¥9-S5306 



<^\m<^)m^\±. 8 0-1 oo/imtfo^Htfco. 
[0 0 2 6] immi 

[0027]^^J2 

^mammt^mLtdms . e mnKosu s 3 0 4 

Jf 1.10mm^T'-brS>=^SrEffi<StCj;0?#r^JESL * 



10 



^1.0 5mm{Cft_h{f, §/i>(C9i^rA;^«^X-yf 

y^^SDI"C^HKWt!^:'7-i!'D-;Kll) (^^^A 
^(7)[H]gEc7)S§ : 8 0-1 OOA(m) 1^\°X 
EEtcJrOSJf 1.0mm(;tt±tf^c. SMmi. Hffi 

[00 28] 

mmi2i,zii\-^x ^ v—;?u-)v (id tLx^yr^ 
m!.(r>m^imimmz x 0 r;ujni t ( 5 y 

y J^W^innU(r>'^^ : 8 0-1 OOxtm. liefliJ^O 
^M¥J*)ffi$Ra : 4//m) ^^\.-^h\:mt. *tt«IJ2 

[0029] 

[an 







itm.m ) 


ffK(cd/ciD=) 




1 0 


2 5~50 


800-90 0 


1600 


30-60 


750-850 




10 


2 5-50 


800-900 


150 0 


3 0-50 


750-850 




10 


20-40 


8 5 0-950 


1500 


25-40 


800-900 




10 


7 5-100 


7 0 0-800 


1500 


80-1 1 0 


5 5 0-650 



[0030] IjLhcO^S^^i^OTcO; h m^m^Kh . 

( 1 ) mm,!. i^m%<rmi^^L. ^(r^m^A-^^ 30 
^'^mmmzmxxy.^h. w^^i. mMzYc/<jm. 
^.zm.'mm.^K. mmxzmth, 

(2) saa. 'm.it<m^'^m-t\^(nxmmf-k%\^ 

%%mmzi.fiu. wmmmAzn-fh 
n^mwwmz^Kimxz>h^\\^t. -tt^h^^ 

[003 1] 

t^i^^'^i.zWM^ixh, ^ 



[01 ] *S&BBt'fflv^^>^^^V~i?^-;^•(7)^M*t^fc 

[02] ^WMxm^^tiiv-i'u-fKTi^m^^.ii 
xvmmm^^titzx^yuxm<mmm^m 
^izifctmxhi^ 

[03 ] *S&BBTfflv^A,^tl. V-^'a-;^(7)Smt®fc 

miiz^-tmxhi. 

2 '7-i'n-;um(7)yyyM.mmcoa^ 
x^yuxmmmu^ 



(6) 



^M¥9-85306 



[113] 



(a) 




